The present measurements open the possibility of measuring the energy, yield, width, and general structure of the GDR component of the statistical Y-ray spectrum as functions of excitation energy Ex above the yrast line (temperature T) and spin Ih. The first three of these can be related through nuclear models to the nuclear size, collectivity and other more detailed features of the nuclear dynamics. The gross structure of the GDR is simply related to the nuclear shape; in deformed ~uclei with two (or three) distinct principal radii, the GDR is split into two (or three)
components. Thus the observation of only the general structure of the resonance peak should provide information on the nuclear shape as a function ofT and I. Such studies provide a new and general method to study nuclear dynamics far from the ground state.
For these experiments it is essential to discriminate effectively against high-energy y-transitions arising from light element impurities in the target and against cosmic rays. The present experiments make use of a sum-spectrometer-multiplicity technique 5 which selects they-rays from cascade for all three targets. We have assumed here {and for fig. 1 ) a peak to total ratio 6 of 0.5 for the Nai detectors.
The effect of the GDR in the y-ray decay from highly excited states can be roughly estimated if one uses simple expressions for the total neutron width 7 rn and the El y-ray width 3 ry(EY) derived from the statistical model of nuclear decay. Taking the level densities as p(Ex)
~ exp(Ex/T), one can show that:
We have assumed the GDR strength function 3 ):
Here Bn and rG are the neutron binding energy and the width of the GDR, respectively and K ""5 x l0-6 (MeV)-3 • Since T ~ v'rx' it follows that for E < B , r /r decreases with increasing E • However if E -B » T, y n yn x y n which is relevant for EY ~ EG, this branching ratio increases with increasing Ex. Thus one expects more of these high energy (~15 MeV} y-rays to be emitted in competition with neutrons at higher Ex. The bump intensity appears to decrease with increasing Es in fig. 1 as would be expected, since Ex decreases with increasing I.
These simple considerations are borne out by calculations for the 164 Er system with the code 8 GROGI2 (Fig 3a) in which f(EY) was used with rG = 5 MeV and EG = 15 MeV. The similarity with the observed spectra is evident. The Y-spectrum calculated with a constant El strength function, corresponding approximately to that derived from neutron capture measurements in nearby nuclei, is shown as the dashed line in Fig. 3a .
Even in this case the shape of the statistical spectrum changes for Ey > 10 MeV, since these y-rays originate mainly from high Ex in competition with neutrons. For most y-rays below 10 MeV, Ex is too low for neutrons to be emitted. However, the GDR produces a major increase in y-ray intensity over that from the constant strength function for EY ~ 10 MeV.
Integrating the calculated GDR spectrum between 10 and 20 MeV gives 1.9 x 10-3 transitions per cascade, in good accord with the observed values. Multiplying the calculated results by exp(EY/1.43) gives the spectrum shown in Fig. 3b . The dashed line here is the Lorentzian Eyf(Ey) put into the calculation, showing that the procedure used in Fig. 2 generates something like the GDR shape in this case.
These measurements demonstrate that one can study the GDR in the y-ray deexcitation spectra following heavy-ion fusion reactions. Our assumption has been that these y-rays are emitted from the compound states in competition with neutron (or other particle) evaporation. A simple model based on this mechanism has been shown to be in rather good agreement with the experimental results. On the other hand there is no proof that these Y-rays are not emitted directly (or "semi-directly") from coherent GDR states produced in the initial stages of the reaction, as for example in nucleon capture reactions. However, these processes are rather well understood for light projectiles 9 , and for Z/A ~ 0.5 the cross sections would be expected to be much lower than observed here. Therefore, unless there is some other coherent process to excite the GDR, a direct origin for these y-rays seems unlikely. One of the first directions in studying these y-ray spectra is to vary the bombarding and detection conditions sufficiently to establish E and I for the emitting states. Another exciting direction X to extend these studies is toward qualitative shape observations. There are suggestions in the data of Fig. 1 and 2 that the resonance is not a simple Lorentzian but may sometimes have structure. Experiments are in progress that should improve the statistics for some of these spectra by 
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Gamma spectra from a GROGI2 calculation (see text). 
